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Description 

This invention relates to an enclosure assembly 
for use on elongate cylindrical objects. 

More specifically, the invention Is directed to 
sheathing sleeves intended for application over cable 
splices, or cable ends, in medium-to high-voltage 
power lines where the high electric potentials in- 
volved, being on the order of tens or hundreds kV in 
magnitude, require that air inclusions be totally ab- 
sent from between the sleeve inner surface and the 
outer surface of a cable to be sheathed. 

It is understood, however, that the enclosure as- 
sembly of this invention may be also employed for ap- 
plications other than the above-outlined one, for in- 
stance over cylindrical objects of various description 
— such as pipes, rods, bars, and the liice — e.g. to pro- 
vide local protection against corrosion or else. 

As is Icnown, in splicing electric cables together, 
it is common practice to remove locally protective and 
insulating members from around the conductor of 
either cable, at the ends of the cables to be spliced to- 
gether, for connection to the conductor of the other 
cable. 

After optionally filling with appropriate materials 
(jointing compounds, self^amalgamating tapes, or the 
Wke) the gaps left from the removal of insulative 
and/or protective members, the spliced bare ends of 
the two cables are covered with a sheathing sleeve 
of an elastomer material which provides the neces- 
sary protection and insulation for proper perfonmance 
of the splice. 

The elastomer sleeve is preliminarily fitted, in a 
condition of elastic expansion, over a tubular cylinder 
body made of a rigid plastics material to be engaged 
around either cable prior to splicing. 

Subsequently, after the conductors have been 
spliced to each other, the tubular body is removed 
from the elastomer sleeve, thereby allowing the 
sleeve to shrink elastically at>out the cables at the 
splice. 

A prior art device, as disclosed in Patent GB 
1,292,608, provides a support consisting of a tubular 
cylinder body whereover an elastic covering is fitted. 
The tubular body is formed with a helical groove 
around its outer surface. In this way, a continuous 
strip is substantially created on the tubular cylinder 
body in the form of a plurality of turns laid consecu- 
tively and being set close against one another along 
a weakening line of reduced thickness which is de- 
fined at the bottom of the helical groove. 

By exerting a pull force on a free end portion of 
the strip which extends from one of the turns at the 
tubular body ends and longitudinally through the 
body, the turns are progressively separated along 
said weakening line. Thus, the tubular cylinder body 
can be removed from the elastic covering by a simple 
manual operation requiring no special puller. 



US Patent 4,503,105 provides a helical groove 
cut in the thickness of the tubular body. The individual 
turns are interconnected by longitudinal bridge for- 
mations on the tubular body interior whose thickness 
5 is only partly affected by the helical groove depth. 

European Patent EP 0 291 203 discloses instead 
a tubular body wherein a plurality of through-going 
cutouts, set closely apart in a helical pattern, are 
formed using a suitable tool operated on the outer 

10 surface of the cylindrical body. 

A further known support, shown in US Patent 
4,389,440, has the tubular cylinder body formed by a 
band-like element which is wound helically into a plur- 
ality of side-by-side turns bonded to one another. 

IS Here again, by exerting a pull force on a free end por- 
tion of the band-like element laid longitudinally 
through the tubular body, the tutxjlar body is caused 
to collapse as the turns come progressively apart 
According to the inventton, tt has been observed 

20 that in some instances, such as when sleeves cam'ed 
on tubular supports are fitted over electric cable 
splices — particularly in medium voltage applications 
— the space requirements for the free end portton in- 
side the tubular support may have to be minimized. 

25 In fact, a single size sleeve and respective tubular 

support to accommodate a range of cable outside di- 
ameters is a particularly desirable feature in such ap- 
plications: for this purpose, to avoid the need for extra 
radial expansion of the elastic sleeve, the gap t>e- 

30 tween the outer surface of the largest anticipated di- 
ameter cable and the inner surface of the tubular sup- 
port should be kept small. The minimum size of said 
gap is dictated by the space requirements of the free 
end portion inside the tubular t>ody. 

35 In fact, in order to fit the sleeve over such cylin- 

drical objects as the elements of a splice between 
two electric cables, one of the cables must be intro- 
duced into the tubular support carrying the sleeve by 
sliding it over the outer sheath. 

40 At that stage, between the cable and the outer 

surface of the tubular support there must be left at 
least a corresponding space to the overall radial di- 
mension of the band-like extension within the tubular 
support. It has been found, moreover, that a highly 

45 flexible free end portion is a specially important fea- 
ture. 

In fact, some regions of the cable splice are cov- 
ered or filled with self-amalgamating tapes, conv 
pounds, greases, or the like, i.e. with soft materials li- 
50 able to be harmed or deformed by rubbing contact 
with harder elements, specifically the free end por- 
tion. 

In addition, the surface of the cable insulator may 
also become scored or damaged from rubbing con- 
55 tact with a harder element, such as the free end por- 
tion, to leave a region prone on triggering surface 
electric discharges in operation of the joint 

The free end portion, when bent over and led 
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through the tubular support interior, forms a loop with 
origin in its area of separation from the intact portion 
of the support, which represents some bulk within the 
tubular support 

The size of the loop, and hence its space require- 5 
ments Inside the tubular support, will be the larger, 
the lower is the flexibility of the free end portion. 

In accordance with this invention, it has been 
found that by providing some selected regions of the 
tubular support with a shorter pitch than that of the re- io 
maining regions, the band-like extension can be giv- 
en minimum dimensions and a high flexibility in the 
most critical areas, without affecting by so doing the 
resistance of the tubular body to the radial pressure 
from the elastic sleeve, or extending beyond accept- is 
able limits the sleeve installation time. 

Thus, in a first aspect, this invention relates to an 
enclosure assembly for elongate cylindrical objects, 
comprising a substantially tubular support and a 
sleeve of an elastomer material fitted over the sup- 20 
port in a condition of elastic expansion and adapted 
to shrink about the elongate cylindrical objects upon 
removal of the support, wherein the support compris- 
es a tubular body consisting of a strip of a strong flex- 
ible material wound into a helix having mutually bond- 25 
ed adjacent turns, the turns being separable by ap- 
plication of a pull force along a substantially longitu- 
dinal direction to an end portion of the strip unravelled 
from the adjacent turns and taken through the interior 
of the tubular k>ody along a substantially axial direc- 30 
tion and out through the opposite end of the tubular 
body, characterized in that the tubular body has at 
least a first region with a first helical pitch and a least 
a second region with a second helical pitch, said first 
helical pitch being shorter than said second helical 35 
pitch, and said regions being fine pitch and coarse 
pitch regions, respectively, with a fine pitch region be- 
ing arranged at predetermined locations on the tubu- 
lar body. 

By appropriate selection of the fine pitch re- 40 
gk>n(s) and the coarse pitch region(s), it becomes 
possible to remove the support in a gradual ^shlon 
and only provide a specially slim cross-section for the 
strip where this is indeed necessary; where such re- 
quirements are secondary, the choice of a coarse 4S 
pitch allows the overall support remove time to be re- 
duced and the resistance to the radial pressure from 
the elastic sleeve to be increased. 

Preferably, a fine pitch region is provided at one 
end of the tubular body, which region has an axial so 
length at least equal to the end portion of the strip un- 
ravelled through the tubular body interior. 

In fact, it has been found advantageous to provide 
a fine pitch region at the location wheref rom the strip 
withdrawal and support removal are to begin, be- ss 
cause this enables an initial portion of the strip to be 
made specially thin and flexible, and therefore, of 
minimal radial bulk for fitting the assembly over the 



elongate objects to be sheathed. This is quite impor- 
tant in the instance of electric cable splices, since at 
the initial stage of its installation, the enclosure as- 
sembly Is slipped over one of the two cables to be 
spliced together and must, therefore, be able to ac- 
commodate the whole cable section including those 
protective and covering parts which have been re- 
moved from the splice area, thereby reducing its ra- 
dial bulk. 

Advantageously, two fine pitch regions are pro- 
vided at either ends of the tubular body. 

In this way, it can be arranged for the removal of 
the last portion of the tubular body to also occur grad- 
ually and the risk of the combined effects of the elas- 
tic forces tending to contract the sleeve and the pull 
force applied to the strip causing undeslred displace- 
ment of the residual portion of the tubular body can 
be avoided: this could otherwise result in the elongate 
objects to be protected becoming damaged or full re- 
moval of the tubular body being impeded (or made al- 
together impossible In the least favorable of cases). 

Advantageously, the tubular tK>dy, prior to unrav- 
elling the end portion of the strip through the tubular 
body interior, has the two fine pitch regk>ns extended 
substantially symmetrically along the axial direction. 
This makes the tubular t)Ody production easier both 
as regards the cutting step to produce the helical strip 
and the step of parting the end portion taken through 
the tubular body Interior; In fact, there is no need to 
tell the two ends from each other. 

The support for the enclosure assembly may 
comprise a single tubular body having at least the 
same axial dimension as the sleeve. 

Furthennore, the assembly may be intended for 
sheathing objects (such as electric cable splices) 
having a particularly vulnerable central portion which 
could be harmed by an excessively rough removal of 
the tubular body or by rubbing contact with the strip, 
the latter tending to form, upon separation from the 
tubular t>ody, an inward loop whose radial dimension 
grows as the strip becomes less flexible. Advanta- 
geously in this case, a fine pitch regbn is provided at 
the central portion of the single tubular body. 

Alternatively, the support may comprise two sub- 
stantially cylindrical, tubular bodies having ends 
atnjtted coaxially with each other in mutual continua- 
tion relationship, the abutted ends being disposed at 
a significantly Inward location with respect to the 
longitudinal dimension of the sleeve, at least one turn 
of the strip of each tubular t)ody being unravelled at 
the location of the abutted ends and taken through 
the tubular body interior and out through the opposite 
end of each tubular body. This embodiment affords 
better control of the enclosure assembly positioning, 
since the assembly begins to shrink tight In the cen- 
tral region, and any axial deformations accompanying 
the radial contraction would be split between either 
sides of said central region. 
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In the particular Instance of the enclosure assenv 
biy for elongate cylindrical objects being intended for 
use over electric cable splices, with each cable hav- 
ing at least one conductor and an insulative covering, 
wherein a section of the insulator removed from the 
cable ends and the respective conductors are spliced 
together by some means of electric connection, pre- 
ferably over the length of the spliced bare conductors, 
the support would comprise one or more fine pitch re- 
gions. 

This is Indeed an area where the risk of damage 
from the strip rubbing on very soft parts is particular- 
ly felL 

Preferably, the fine pitch is within the range of 0.5 
to 1.5 mm. 

The helical strip turns can be obtained by a nunrv 
ber of processes: a preferred one of such processes 
consists of cutting a helical groove in the wall of the 
tubular t>ody to such a depth as to leave a residual 
thickness which can be ruptured by application of a 
pull to the strip, the fine pitch not to be smaller than 
the least residual thickness of the tubular body. Better 
still, the fine pitch should not to be less than twice the 
residual thickness. This ensures proper rupturing of 
the turns. 

Preferably, when referred to the wall thickness of 
the tubular body, the fine pitch is between 20% and 
50% of said thidcness. 

Preferably, the coarse pitch does not exceed in 
size the least clearance between the elongate cylin- 
drical object and the inner surface of the tubular sup- 
port Better still, the coarse pitch is within the range 
of 2 to 6 mm. 

Preferably, when referred to the wall thickness of 
the tubular body, the coarse pitch is between 75% 
and 200% of said thickness. 

A second aspect of the invention provides a tut>- 
ular body for holding a sleeve of an elastomeric ma- 
terial incorporated to an endosure assembly for elon- 
gate cylindrical objects in a condition of elastic expan- 
sk)n, being of a type which comprises a strip of a 
strong flexible material wound into a helbc having mu- 
tually bonded adjacent turns, the turns being separ- 
able by application of a pull force along a substantially 
longitudinal direction to an end portion of the strip un- 
ravelled from the adjacent turns through the interior 
of the tubular body along a substantially axial direc- 
tion and out through the opposite end of the tubular 
body, characterized in that it has at least two regions 
where the helix has different pitches, one region be- 
ing a fine pitch regkin and the other a coarse pitch 
one. 

One or more such tubular bodies enable a sup- 
port for an enclosure assembly to be provided where- 
by removal can take place gradually in some (fine 
pitch) regions of minimum thickness of the strip and 
faster in some other (coarse pitch) regions opposing 
maximum resistance to the radial pressure from the 



elastic sleeve. 

Preferably, the tubular body has a fine pitch re- 
gion at one end of the tubular body, which region has 
an axial length at least equal to that of the end portion 
5 of the strip unravelled inside the tubular body. Thus, 
a thin flexible strip is formed at the location of that 
portion of the tubular body which is to be removed 
first. 

Advantageously, in order for the removal to also 
10 occur gradually at the location of that portion of the 
tubular body which is to be removed last, the tubular 
body is formed with two fine pitch regions at either 
ends of the tubular t>ody. Preferably, such two fine 
pitch regions have substantially symmetrical axial 
15 lengths prior to unwinding the end portion of the strip 
through the tubular body interior. This is specially ad- 
vantageous in that it allows symmetrical bodies to be 
formed, which bodies require no provisions for telling 
the two ends from each other during the manufecture 
20 of endosure assemblies. 

Praferably, the tubular body also indudes a fine 
pitch region at the location of the central portion of the 
tubular body. This embodiment Is specially useful 
where endosure assemblies have their support 
25 formed of a single tubular body, to provide a thin strip, 
gradually removable region at the location of the cen- 
tral portion of the sleeve. 

Further features and advantages of an endosure 
assembly according to the invention will become ap- 
30 parent from the following detailed description of some 
preferred embodiments thereof, to be read in con- 
junction with the accompanying drawings, in which: 
Figure 1 is a sectional view showing schematical- 
ly an endosure assembly according to one em- 
35 bodiment of the invention, induding a support 

formed of two tubular bodies abutting each other, 
as fitted over two spliced electric cables prior to 
removing the support; 

Figure 2 is a sectional view showing schematical- 
40 ly the assembly of Figure 1 as fitted over one of 

the two cables to k>e spliced, prior to making the 
splice; 

Figure 3 is a sectional view showing schematical- 
ly the assembly of Figure 1 as fitted over a dif- 
45 ferent electric cable splice, during removal of the 

last support portion; 

Figure 4 is a perspective detail view of the assem- 
bly of Figure 1, during removal of a fine pitch re- 
gton of the support: 
50 Figure 5 is a schematic front view of the detail 

shown in Figure 4; 

Figure 6 is a perspective detail view of the assem- 
bly of Figure 1 , during removal of a coarse pitch 
regk>n of the support; 
55 Figure 7 is a schematic front view of the detail 

shown in Figure 6; 

Figures 8 to 11 show schematically the mechan- 
ics of the strip turn separation from the tubular 
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body; in particular. Figures 8 and 9 illustrate a sit- 
uation of uneven separation due to improper siz- 
ing of the pitch, and Figures 10 and 11 illustrate 
a situation of even separation; 
Figure 12 is a sectional view showing schemati- 
cally an enclosure assembly according to an al- 
ternative embodiment of the invention and in* 
eluding a support formed of a single tubular body, 
as fitted over two electric cables spliced together 
before removing the support; and 
Figure 13 is a schematic view of a tubular support 
according to the invention showing the relative di- 
mensions of the helical portions having different 
pitch. 

In the drawing views, generally shown at 1 is an 
enclosure assembly which comprises an elastic 
sleeve 2 fitted, in a condition of elastic expansion, 
over a support 3, useful to protect a splice between 
two electric cables 4 and 5, e.g. for medium voltage 
(up to 20-30 kV) applications. 

The cat>les 4 and 5 include respective conductors 
6 and 7 covered by respective insulators 8 and 9; ca- 
pacitive shields 10 and 11 of a semiconductor material 
and outer protection sheaths 12 and 13 are custom- 
arily provided externally of the insulators. 

At the location of the splice between the electric 
cables 4 and 5, all of the aforesaid elements of the 
cables 4 and 5 are stripped in succession (as shown 
particularly in Figures 1 and 2); the dimensions of the 
bare portions of each element are set by applicable 
standards, such as French Standard EDF HN 68-S- 
08 of June, 1987. The bare portions of the conductors 
6 and 7 are joined by means of a metal damp, to be 
clamped about the conductors 8 and 7, or by soldering 
or else. 

The clamp 14 (or the like means of connection 
provided) and the area where the conductors 6, 7 
have been stripped may be covered with a filler, such 
as self-amalgamating tapes, compounds, silicone 
grease or the like, known in the art as schematically 
denoted by reference 14a in Figure 1 and Figure 12. 

Additional applications of such materials, specif- 
ically silicone grease, may be provided at the ends of 
the scalarly cut off layers, particularly at the cut end 
of the semiconductive shielding layer 10, 11. 

Then, the sleeve 2 is arranged to cover the 
spliced area to restore insulation of the whole. 

For this purpose, the sleeve 2 is formed from an 
elastomer material having specified elastic and elec- 
tric characteristics in relation to the intended applica- 
tion, as is well-known in the art 

As an example, a sleeve 2 of a suitable type for 
use with medium voltages, as previously mentioned, 
may include a number of coaxial layers, the innermost 
of which, indicated at 2a in Figure 1. may be an elas- 
tomer material of the field-control variety or comprise 
a portion of a conductive material, at the location of 
the removed insulator portion, or the like, contingent 



on different known constructions, the aim being in ail 
cases to attenuate the strength of the electric field 
appearing in the splice area, wherein the insulation 
has been discontinued. 

5 The ends of the sleeve, the field-control layer, or 

semiconductive material portion, depending on the 
technical solution of choice, should be positioned in 
all cases with precision relatively to the ends of the 
shields 10, 11 of the cables, or respectively of the dis- 

10 continued insulator portion, if the sleeve is to perform 
its intended function. 

For its installation around the spliced area of the 
cables, the sleeve 2 is assembled to the tubular sup- 
port 3 such that it can be slid unrestrictedly over the 

15 cables and then set firmly in place about the cables 
by removing the tubular support. 

To that aim, the sleeve 2 is assembled to the tub- 
ular support 3 in a condition of high elastic deforma- 
tion, thereby exerting a correspondingly high external 

20 pressure thereon. 

As an example, with sleeves adapted for medium 
voltage applications, as previously mentioned, which 
are intended for Installation on cables having an out- 
side diameter in the 20 to 43 mm range, this pressure 

25 may be on the order of 1 MPa and the sleeve expan- 
sk>n of 200-300%. 

In order to withstand this pressure without col- 
lapsing, specifically from instability under external 
pressure, a tubular support made of such a polymer 

30 material as PVC (polyvinylchloride), PP (polypropy- 
lene) and the like should have a fairly large wiail thick- 
ness. 

As an example, a PP tubular support having an 
outside diamater of about 50 mm, capable of with- 
35 standing a pressure of 1 MPa at a temperature of 
SO^'C, may have to have a wall thickness of about 3 
mm. 

In the embodiment of Figure 1, the support 3 
comprises two tubular bodies 16 and 17, which are 

40 substantially cylindrical in shape and abut each other 
in mutual continuation relationship at respective ends 
18 and 19. The tubular bodies 16 and 17 have sub- 
stantially the same axial length. 

Each of the tubular bodies 16 and 17 consists of 

45 a respective strip 20, 21 of a strong flexible plastics 
material laid into a helix having interconnected adja- 
cent turns. This construction may be obtained, for ex- 
ample, by forming a helical groove in a tubular stock, 
such that the material portion left over from the 

so groove cutting step will act as an interconnecting 
member for the turns; alternatively, this same con- 
struction may be obteined with other conventional 
methods, such as by forming sequential through- 
going cuts along a helical line around a tubular body. 

55 or winding a strip stock into a helix with bonded adja- 
cent turns. 

The tubular bodies 16 and 17 can be removed 
progressively from the sleeve 2 interior by application 
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of a puli force to the strip 20, 21 , thereby causing the 
adjacent turns to come progressively apart; thus, the 
strip 20, 21 is drawn out to allow the sleeve 2 to shrink 
elasticaily at)Out the underlying cables 6, 7. 

In order to enable application of said pull force, 
the support 3 includes strip pulling means for pulling 
out the strip 20. 21 and removing the support 3, start- 
ing with the end 18, 19 of each tubular body 16, 17. 

The pulling means for the strip 20, 21 are each 
comprised, according to the invention, of an end por- 
tion 22, 23 of the strip 20, 21 which is not wound hel- 
ically but rather let loose and bent over through the In- 
terior of the tubular body 16, 17 along a substantially 
axial direction and out through the opposite end 24, 
25 of the tubular body. 

Each of the tubular bodies 16 and 17 comprises 
regions where the helix of the strip 20. 21 has a 
coarse pitch and regions where the helix has a fine 
pitch; fine pitch means here a significantly shorter 
pitch than that of the remaining regions referred to as 
coarse pitch regions. 

In particular, each tubular body 16, 17 comprises 
a leading end region 26, 27 (the term leading identi- 
fying that region which comes outfirst during the strip 
20. 21 removal) having a coarse pitch central region 
28, 29, and a trailing end region 30, 31 (the term trail- 
ing identifying that region which comes out last during 
the strip 20, 21 removal), again with a fine pitch. 

Specifically in a preferred eml>odiment wherein 
the tubular supports have a wall thickness of approx- 
imately 3 mm and an outside diameter of 51 mm as 
appropriate for cables having a maximum sheath di- 
ameter of 43 mm, the helix pitch in the end regions 26, 
27, 30, 31 is about 1 mm. and about 3 mm in the cen- 
tral regions 28, 29. 

The transitions between fine pitch and coarse 
pitch regions may be more or less gradual, that is 
span a longer or shorter distance, depending on the 
support constructk>n. 

The minimum value of the pitch in the end regions 
is generally the minimum possible value consistent 
with performance aims. 

It should be considered in this respect that the 
pull exerted on the strip should cause each turn to 
part from its adjacent turn until the tubular body is de- 
stroyed altogether. 

in the prefenred Instance of the helical turns being 
obtained by means of a helical groove cut in the inner 
or outer wall of the tubular body 16. 17. proper per- 
formance requires that the pitch P be larger than the 
residual thickness R left intact 

In fact, with an excessively fine pitch (Figures 8 
and 9) relatively to the residual thickness R. the mini- 
mum cross-section to yield under the pull on the strip 
would be the base B of each turn S rather than the re- 
sidual thickness R; as a result, an undesired cylindri- 
cal skirt C is left which — in actual practice — would 
be torn apart in segments and, on being entrained by 



the strip, could cause harm by rubbing against the 
tubular body interior. 

To avoid this, (Figures 10 and 11) the minimum 
pitch should be larger than the residual thickness R, 

5 that is the fine pitch should not be shorter than that 
causing a base B of the turn S to have a smaller cross- 
section than the residual thickness R interconnecting 
two adjacent turns S. 

Accordingly, the choice of a particularly short 

10 pitch would be tied to the residual thickness provided; 
this residual thickness is limited, on the one side, by 
the method of forming the groove which separates the 
turns, subject to manufacturing tolerances, and on 
the other side, by the resistance of the support to the 

IS pressure from the expanded sleeve thereon, which 
could be enough to rupture the residual thickness and 
cause the support to collapse from instability under 
the unavoidable presence of longitudinal stresses. 
In a preferred embodiment, the minimum residual 

20 thickness is approximately of 0.2 mm; under this con- 
dition, the minimum pitch may be slightly longer, but 
of preference, the minimum pitch is at least twk:e the 
residual thickness R, so as to make the turn separa- 
tion a positive one, leaving no flash from partial rup- 

25 ture of just the scored portion. 

A further restriction to the minimum pitch value 
comes from the fact that the strip cross-sectbn sub- 
jected to the pull must have a higher resistance to the 
puli force than the tear resistance of the residual thick- 

30 ness. 

This condition is always met by selecting a pitch 
at least twice the residual thickness, if the residual 
thickness happens to be constant; where the thick- 
ness is not constant, either by deliberate choice or 
35 due to manufacturing tolerances, this limitation would 
have to be taken into account anyhow. 

Preferably, with a thickness of at>out 3 mm of the 
tubular support, the minimum pitch should be within 
the range of 0.5 to 1 .5 mm, and the maximum pitoh in 
40 the 2.5 to 4 mm range, in this case. 

More generally, the pitch in the central region is 
the maximum consistent with the space available be- 
tween the tubular support and the cable therein, with 
due account for that the strip unravelled In removing 
45 the tubular support may undergo a twisting action 
and take a helical configuration, as shown schemat- 
ically in Figure 6; under this condition, a pitch exceed- 
ing the clearance between the insulator of the largest 
of the cables for which the assembly is intended and 
50 the tubular support would be unacceptable for use on 
cable splices. 

Preferably, the maximum pitch is selected at a 
value little different from that of the wall thickness of 
the tubular support 
55 Preferably, the tubular bodies 16 and 17 are iden- 

tical with each other, and each of them is processed 
to be substantially symmetrical, this term meaning 
that the fine pitch end regions are symmetrical with 
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respect to each other prior to unwinding the end por- 
tions 22, 23 of the strips 20, 21 . 

This allows the tubular bodies 16, 17 to be quite 
symmetrical in construction, and during the step of 
making the assembly 1, the strip to be unravelled 5 
from either end of each body for taking through its in- 
terior. 

Preferably, as shown in Figure 13. the fine pitch 
regions 26, 27, 30, 31 have a section LI which in- 
cludes both a few, e.g. two or three, fine pitch turns, io 
and a section L2 which, once unravelled to a substan- 
tially straight form for taking through the tubular body 
interior, can yield a strip length S equal to the residual 
length L of the tubular body plus a portion few centi- 
meters long for grasping. is 

Illustratively, such fine pitch regions may meas- 
ure approximately 10-20 mm. 

The operations involved in installing the enclo- 
sure assembly 1 of this invention are as follows. 

After preparing the ends of the cables 4 and 5 for 20 
splicing together, in conformity with applicable stan- 
dards and regulations to the cable type of interest, as 
previously mentioned, the enclosure assembly 1 , with 
the support 3 and the sleeve 2 fitted thereon in a state 
of elastic expansion, is fitted over one of the two 25 
cables 4 or 5 and si id axial I y to a position overlying the 
outer protective sheath 12 or 13. 

At this stage, illustrated by Figure 2, under the as- 
sembly 1 there would locate the largest size element 
(complete cable 5); specially useful becomes, there- 30 
fore, a minimal thickness for the end portion 22 of the 
strip 20, as provided in the fine pitch, leading end re- 
gion 26; all the other conditions being the same, this 
allows utilization of the assembly 1 on larger diameter 
cables. 35 

In fact, with the portion 22 of the strip 20 having 
a small thickness, it can be easily stretched out into 
a straight-line configuration because it would arrange 
itself along the direction of its smallest dimension by 
flexing with little effort, thereby constituting no impe- 40 
diment to fitting the assembly over the outer sheath 
of the cable. 

With the prepared ends of the cables 4, 5 cleared, 
the conductors 6 and 7 are connected, and the inter- 
nal parts of the joint dressed as by application of fill- 45 
ers, compounds, grease, and the like, as required. 

Thereafter, the enclosure assembly 1 is moved 
into its intended region of installation and positioned 
as desired relatively to the clamp 14 and/or the vari- 
ous successive elements of the cables 4, 5. so 

For this purpose, there may be provided refer- 
ence marks on the sleeve 2, such as a mark indicating 
its middle or another position of interest; based on this 
marking, it becomes easy to set and keep in position 
the enclosure assembly 1 longitudinally with respect 55 
to the spliced cables 4. 5. 

With one end of the support 3. e.g. end 24, held 
firmly in place over the cable 4, either by hand or us- 



ing appropriate equipment, thereby ensuring that the 
sleeve 2 and specifically its central region occupies 
the intended position, a pull force is applied to the cor- 
responding pulling means, that is portion 22 of the 
strip 20. 

In this way, the tubular body 16 is progressively 
removed from within the sleeve 2, to start from the 
middle region of the sleeve 2; as a result, the sleeve 
2 will shrink about the clamp 14 and the insulator 8 of 
the underlying cable 4 at the middle region of the 
splice. 

Throughout this Installation step, the strip 20 will 
present minimum cross-section, it being taken from 
the fine pitch, leading end region 26; accordingly, as 
illustrated by Figures 4 and 5, the radial t>ulk of the 
loop formed by the strip 20 wilt be small, and the risk 
avoided of the strip 20 harming any protective mate- 
rials applied to the splice at the conductors 6 and 7. 

As the strip 20 continues to be pulled out, the 
coarse pitch, central region 28 is arrived at; in this re- 
gion, the loop formed by the strip 20 has increased ra- 
dial bulk, as a comparison of Figures 6 and 7 with Fig- 
ures 4 and 5 brings out. 

However, during the installation process, this 
loop will form in an area of the cable wheref rom some 
layers, specifically the outer sheath 13 and shield 11. 
have been removed, thereby the space available for 
the strip loop is also larger, and the strip can cause 
no harm to the residual insulating layer 9 or other ma- 
terials applied. 

Consequently, this coarse pitch, central region 
28 makes for faster removal of the tubular body 16. 
while eliminating the risk of damaging the underlying 
elements. 

Further pulling t>rings to the fine pitch, trailing 
end region 30, where the strip 20 is unwound from the 
tubular body 16 in a similar way to that described for 
region 26 and shown in Figures 4 and 5. 

During this final step of the tubular body 16 re- 
moval, the fine pitch avoids the risk of the combined 
effects of the elastic forces which tend to contract the 
sleeve 2 and the tractive force exerted on the strip 20 
causing undesired displacement of the residual por- 
tion of the tubular body 1 6. 

This is a serious risk particularly where the as- 
sembly 1 is installed on an electric cable splice equip- 
ped with earthing connection for the capacitive 
shields of the spliced cables, as provided for by the 
above-noted EDF Standards. 

Such is the case illustrated by Figure 3 (wherein 
similar parts retain the same references as have 
been used in the other Figures). 

A conductive plate 33 is attached to the shield 10 
of cable 4 by wedging in beneath the outer sheath 12 
so as to establish good electric contact with the cable 
shield 10; connected electrically to the plate 33 is an 
earthing cable 34. 

if, while its last portion is being removed, the tub- 
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uiar body 16 Is shifted outwards by the elastic con- 
traction of the sleeve, the presence of the plate 33 
and the cable 34 may serve to block the movement 
of the last bit of tubular support; in fact, the shifted re- 
sidual portion may fail to come out completely, be- 5 
cause Impeded by the plate 33, and easily set itself 
askew, making further removal of the strip 20 difficult 
to accomplish. 

Complete removal of the tubular body 16 leaves 
the sleeve 2 tightly set about the end of cable 4, ax- io 
iaily rigid therewith. 

Subsequently, a pull is applied to portion 25 of 
the strip 21, likewise to remove the tubular body 17 
and complete the sleeve 2 tightening about the splice 
3 at the desired location. is 

It should be noted that any errors in the position- 
ing of the opposite ends of sleeve 2 due to axial ex- 
pansion of the sleeve 2 would be shared in equal pro- 
portions by either ends, and be equal in absolute val- 
ue to one half that of a support comprising a single 2o 
tubular body. 

For applications requiring no high positional ac- 
curacy, an enclosure assembly may be advantageous 
whose support is a single tutnjlar body, as illustrated 
by Figure 12. 25 

In Figure 12, as in Figure 1, generally shown at41 
is an enclosure assembly comprising an elastic 
sleeve 42 fitted, in an elastically expanded condition, 
over a support 43 for ultimate use on two electric 
cables 44 and 45, spliced together and intended for 30 
medium voltage (1 0-30 kV) applications, for example. 

The cables 44 and 45 comprise respecth^e con- 
ductors 46 and 47 under respective insulators 48 and 
49; nonmatly provided on the insulator exterior are ca- 
pacitive shields 50 and 51 of a semiconductor mate- 35 
rial, and protective outer sheaths 52 and 53. 

At the location of the splice between the electric 
cables 44 and 45, all of the aforesaid elements of the 
cables 44 and 45 are removed, after one another, in 
a similar manner as described in connection with 40 
cables 4 and 5. Likewise, the bare portions of the con- 
ductors 46 and 47 are joined to each other by means 
of a damp 54 of metal. The sleeve 42 is also basically 
the same as the previously described sleeve 2. 

The support 43 is provided by a substantially cyl- 45 
indrical, single tubular body consisting of a strip 55 of 
a flexible and strong plastics material laid into a helix 
with interconnected adjacent turns. This construction 
is obtained In quite the same way as described here- 
inabove in connection with the tubular bodies 16 and 50 
17 of assembly 1. 

The tubular body 43 can be removed progres- 
sively from within the sleeve 42 by applying a pull 
force to the strip 55 whereby the adjacent turns can 
be loosened; thus, the strip 55 is taken out to allow the 55 
sleeve 42 to contract elastically about the underlying 
cables 46, 47. 

To enable application of said pull force, the sup- 



port 43 has an end portion 56 of the strip 55 which, 
instead of being wound into a helix, is bent over loose- 
ly along a substantially axial direction through the tub- 
ular body 43 interior from one end 57, and taken out 
through the opposite end 58 of the tubular body. 

The tubular body 43 has regions wherein the he- 
lix of strip 55 is fine pitched, and regions wherein the 
helix is coarse pitched. Specifically, the tubular body 
43 Includes a leading end region 59 with a fine pitch, 
a first intermediate region 60 with a coarse pitch, a 
central region 61 with a fine pitch, a second Inter- 
mediate region 62 with a coarse pitch, and a trailing 
end region 63 with a fine pitch. 

Preferably, the tubular fc>ody 43 is made substan- 
tially symmetrical; this means, in particular, that mu- 
tually symmetrical are the fine pitch end regions; as 
an end portion of the strip is unwound and taken 
through the tubular body interior, the residual fine 
pitch end portion will comprise a few turns, as previ- 
ously explained. 

The fine pitch central portion 61, if any, is aimed 
at making the unravelled strip highly flexible in the 
area wherein coverings of a soft or readily damaged 
material would be provided, such as compounds, self- 
amalgamating tapes, grease, or the like, over the 
stripped conductors. 

It is for this reason that this portion 61 spans, of 
preference, a distance which corresponds to the por- 
tion which has been stripped of its insulator, plus a 
few extra turns. 

The installation procedure for this enclosure as- 
sembly 41 is basically the same as for assembly 1 , but 
obviously simpler. 

It should be noted, in particular, that the situation 
at the start (shown in Figure 2 in connection with as- 
sembly 1) is quite the same with assembly 41; here 
again, specially valuable is a minimum thickness of 
the end portion 56 of strip 55, as provided by the fine 
pitch, leading end region 59. 

Continued pull on the strip 55 will bring into play 
the first, coarse pitch intermediate region 60; in this 
region, the loop formed by the strip 20 has significant 
radial bulk, as illustrated by Figures 4 to 7 relating to 
assembly 1. Accordingly, this coarse pitch, intermedi- 
ate region 60 would be provided to speed up removal 
of the tubular t>ody 43 in cases where the underlying 
elements are unlikely to suffer damage. 

Further pulling brings to play the fine pitch, cen- 
tral region 61, located at the middle of the sleeve 42; 
the strip 55 has there minimal cross-section, and 
therefore, the radial bulk of the loop formed by it is 
also minimal. Thus, the risk of the strip 55 harming 
any protective materials applied to the splice between 
the conductors 46 and 47 is positively avoided. 

Further pulling results in the second, coarse pitch 
intermediate region 62 becoming involved, to which 
the same considerations apply as were made in rela- 
tion to the first intermediate region 60. 
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Continued pulling brings to the fine pitch, trailing 
end region 63, whereat separation of the strip 55 from 
the tubular body 43 takes place the sanne as despri- 
bed for regions 59 and 61 (and regions 26 and 30 of 
assembly 1. as shown In Figures 4 and 5). 

It stands to reason that, as pointed out hereina- 
bove, an enclosure assembly according to the inven- 
tion may be also used in applications other than that 
described in the foregoing, e.g. around cylindrical ob- 
jects of various description, such as pipes, rods, bars, 
and the like, presenting comparable sheathing re- 
quirements. 



Claims 



gbns of the tubular body are substantially sym- 
metrical In axial extent 

5. Enclosure assembly for elongate cylindrical ob- 
5 jects according to any of the preceding claims, 

wherein the support comprises a single tubular 
body having at least the same axial extent as the 
sleeve. 

10 6. Enclosure assembly for elongate cylindrical ob- 
jects according to Claim 5, wherein a fine pitch 
region is provided at the central portion of the sin- 
gle tubular body. 

15 7. Enclosure assembly for elongate cylindrical ob- 
jects according to any of Claims 1 to 4, wherein 
the support comprises two substantially cylindri- 
cal, tubular bodies having mutually abutting ends 
in coaxial continuatk)n relationship, the mutually 
20 abutting ends being provided at an inward loca- 

tion with respect to the longitudinal extent of the 
sleeve, at least one turn of the strip of each tut>- 
ular body at the mutually abutting ends being un- 
ravelled and taken through the interior of the tut>- 
25 ular body and out through the opposite end of 

each tutnilar body. 

8. Enclosure assembly for elongate cylindrical ot>- 
jects according to Claim 1, for installation over 

30 spliced electric cables, each having at least one 

conductor and an insulative covering, wherein a 
length of the insulative covering is removed from 
the cable ends and the respective conductors are 
spliced together using a means of electric con- 
- 35 nection, characterized in that the support has one 

or more fine pitch regions over the longitudinal 
extent of the spliced bare conductors. 

9. Enclosure assembly for elongate cylindrical ot>- 
40 jects according to Claim 1, characterized in that 

the fine pitch length is within the range of 0.5 to 
1 .5 mm. 



1. Enclosure assembly for elongate cylindrical ot>- 
jects, comprising a substantially tubular support 
and a sleeve of an elastomeric material fitted 
over the support in a condition of elastic expan- 
sion and adapted to shrink about the elongate cyl- 
indrical objects upon removal of the support, 
wherein the support comprises a tubular body 
consisting of a strip of a strong flexible material 
wound into a helix having mutually t)onded adja- 
cent turns, the turns being separable by applica- 
tion of a pull force along a substantially longitudi- 
nal direction to an end portion of the strip unrav- 
elled from the adjacent turns and taken through 
the interior of the tubular body along a substan- 
tially axial direction and out through the opposite 
end of the tubular t>ody, characterized in that the 
tubular body has at least a first region with a first 
helical pitch and at least a second region with a 
second helical pitch, said first helical pitch being 
shorter than said second helical pitch, and said 
regions being fine pitch and coarse pitch regions, 
respectively, with a fine pitch region being ar- 
ranged at predetermined locations on the tubular 
body. 

2. Enclosure assembly for elongate cylindrical ot>- 
jects according to Claim 1, wherein a fine pitch 
region is provided at least at the location of one 
end of the tubular t>ody, said region having at 45 
least the same axial extent as the end portion of 

the strip unravelled through the interior of the tut>- 
utar k>ody. 

3. Enclosure assembly for elongate cylindrical ot>- 50 
jects according to Claim 2, wherein two fine pitch 
regions are provided at the locations of either 
ends of the tubular body. 

4. Enclosure assembly for elongate cylindrical ot>- 55 
jects according to Claim 3, wherein prior to unrav- 
elling the end portion of the strip through the in- 
terior of the tubular body, the two fine pitch re- 



10. Enclosure assembly for elongate cylindrical ot>- 
jects according to Claim 1, characterized in that 
the turns are defined by a helical groove cut in the 
wall of the tubular body to a depth leaving a re- 
sidual thickness which can be ruptured by appli- 
cation of a pull force to the strip, the fine pitch be- 
ing in size no smaller than the minimum residual 
thickness of the tubular body. 

11. Enclosure assembly for elongate cylindrical ob- 
jects according to Claim 10, characterized in that 
the fine pitch is in size no less than twice the re- 
sidual thickness. 

12. Enclosure assembly for elongate cylindrical ob- 
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jects according to Claim 1, characterized rn that 
the fine pitch size varies between 20% and 50% 
of the wall thickness of the tubular body. 

13. Enclosure assembly for elongate cylindrical ob- 
jects according to Claim 1, characterized in that 
the coarse pitch does not exceed in size the mini- 
mum clearance between the elongate cylindrical 
object and the inner surface of the tubular sup- 
port 

14. Enclosure assembly for elongate cylindrical ob- 
jects according to Claim 1, characterized in that 
the coarse pitch size is within the range of 2 to 6 
mm. 

15. Enclosure assembly for elongate cylindrical ob- 
jects according to Claim 1, characterized in that 
the coarse pitch size is within the range of 75% 
to 200% the wall thickness of the tubular support 

16. A tubular body for maintaining a condition of elas- 
tic expansion in an elastomer material sleeve of 
an enclosure assembly for elongate cylindrical 
objects, being of a type which comprises a strip 
of a strong flexible material wound into a helbc 
having mutually t>onded turns, the turns being 
separable by applying a pull force along a sut>- 
stantiaily longitudinal direction to an end portion 
of the strip unravelled from the adjacent turns 
and taken through the interior of the tubular body 
along a substantially axial directk>n and out 
through the opposite end of the tubular body, 
characterized in that it comprises at least two re- 
gions wherein the helix has different pitch 
lengths, namely a fine pitch region and a coarse 
pitch region. 

17. A tubular tx>dy according to Claim 16, comprising 
a fine pitch region at one end of the tubular body, 
which region has an axial extent at least equal to 
the end portion of the strip unravelled through the 
interior of the tubular body. 

18. A tubular t>ody according to Claim 17, comprising 
two fine pitch regtons at either ends of the tubular 
body. 

19. A tubular body according to Claim 1 8, wherein the 
two fine pitch regions have substantially symmet- 
rical axial extents prior to unravelling the end por- 
tion of the strip through the interior of the tubular 
t>ody. 

20. A tubular body according to Qaim 16, having a 
fine pitch region at the central portion of the tub- 
ular body. 



Patentanspruche 

1. Umhullungsanordnung fQr langgestreckte zylln- 
drische Gegenstande mit einem im wesentlichen 

5 rohrfdrmigen Trager und mit einer Hulse aus ei- 

nem elastomeren Material, die uber den Trager in 
einem Zustand der elastischen Aufweitung auf- 
gepa&t ist und um die langgestreckten zylindri- 
schen Gegenstande herum nach Entfernen des 

10 Tragers schrumpfen kann, wobei der Trager ei- 

nen rohrfdrmigen Kdrperaufweist, der aus einem 
Band aus einem starken flexiblen Material be- 
steht, das zu einer Wendel gewickelt ist, die ge- 
gensettig verbundene benachbarte windungen 

15 hat, wobei die Windungen durch Aniegen einer 

Zugkraf t an einen Endabschnitt im wesentlichen 
in Langsrichtung des Bandes trennbar sind, der 
von den angrenzenden Windungen abgezogen 
und durch den Innenraum des rohrfdrmigen K5r- 

20 pers im wesentlichen in Axtalrichtung und durch 

das gegenuberliegende Ende des rohrfdrmigen 
Kdrpers heraus gefuhrt ist dadurch gekenn- 
zeichnet da& der rohrformige Korper wenigstens 
einen ersten Bereich mit einer erstenWendelstei- 

25 gung und wenigstens einen zweiten Bereich mit 

einer zweiten Wendelsteigung hat wot>ei die er- 
ste Wendelsteigung kleiner als die zweite Wen- 
delsteigung ist, die Bereiche Feinsteigungs-bzw. 
Grobsteigungsbereiche sind und ein Feinstei- 

30 gungsbereich an vorher festgelegten Stellen an 

dem rohrfdrmigen Kdrper angeordnet ist 

2. Umhullungsanordnung fur langgestreckte zylin- 
drische Gegenstande nach Anspruch 1, bei wel- 

35 Cher ein Feinsteigungsbereich wenigstens an der 

Stelle des einen Endes des rohrfdrmigen Kdrpers 
vorgesehen ist, wobei dieser Bereich wenigstens 
die gleiche axial e Erstreckung wie der Endab- 
schnitt des Bandes hat der durch den Innenraum 

40 des rohrfdrmigen Kdrpers abgezogen ist 

3. Umhullungsanordnung fur langgestreckte zylin- 
drische Gegenstande nach Anspruch 2, bei wel- 
Cher zwei Feinsteigungsbereiche an den Stellen 

45 der beiden Enden des rohrfdrmigen Kdrpers vor- 

gesehen sind. 

4. Umhullungsanordnung fur langgestreckte zylin- 
drische Gegenstande nach Anspruch 3, bei wel- 

50 Cher vor dem Abziehen des Endabschnitts des 

Bandes durch den innenraum des rohrfdrmigen 
Kdrpers die beiden Feinsteigungsbereiche des 
rohrfdrmigen Kdrpers in axialer Erstreckung im 
wesentlichen symmetrisch sind. 

55 

5. Umhullungsanordnung fur langgestreckte zylin- 
drische Gegenstande nach einem der vorherge- 
henden Anspruche, bei welcher der Trager einen 

10 
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einzigen rohrfomnigen Korper aufweist, der we- 
nigstens die gleiche axiale Erstreckung wie die 
Hulse hat 

6. Umhullungsanordnung fur langgestreckte zylin- 5 
drische Gegenstande nacli Anspruch 5, bei wat- 
cher ein Feinsteigungsbereich an dem zentralen 
Abschnitt des einzelnen rohrformigen Korpers 
vorgesehen 1st. 

10 

7. Umhullungsanordnung fur langgestreckte zylin- 
drische Gegenstande nach einem der Anspruche 
1 bis 4, bei welcher des Trager zwei im wesentli- 
Chen zylindrische rohrformige Korper hat, die in 
einer koaxiafen Fortseizungsbeziehung gegen- is 
seitig eneinanderstofl Enden haben, die an einer 
Einwartsstelle bezugllch der Langserstreckung 

der Hulse vorgesehen sind, wobei wenigstens el- 
ne Windung des Bandes eines jeden rohrformi- 
gen Korpers an den gegenseltig aneinandersto- 20 
denden Enden abgezogen und durch den Innen- 
raum des rohrformigen Korpers und nach au&en 
durch das gegenuber-liegende Ende eines jeden 
rohrformigen Kdrpers gefuhrt ist. 

25 

8. Umhullungsanordnung fur langgestreckte zylin- 
drische Gegenstande nach Anspruch 1 zur Instal- 
lierung uber gespleiHten elektrischen Kabeln, 
von denen jedes wenigstens einen Leiter und ei- 

ne Isolierabdeckung hat, wobei ein Langenstuck 30 
der Isolierabdeckung von den Kabelenden ent- 
fernt ist und die jeweiligen Leiter unter Verwen- 
dung einer elektrischen Verbindungseinrichtung 
gesplei&t sind, dadurch gekennzeichnet, da& der 
Trager ein oder mehrere Feinsteigungsbereiche 35 
uber der Langserstreckung dergespleillten Stab- 
leiter hat 

9. Umhullungsanordnung fur langgestreckte zylin- 
drische Gegenstande nach Anspruch 1, dadurch 40 
gekennzeichnet dad die Feinsteigungslange in 
dem Berek:h von 0,5 bis 1,5 mm liegt 

10. Umhullungsanordnung fur langgestreckte zylin- 
drische Gegenstande nach Anspruch 1, dadurch 4S 
gekennzeichnet, da& die Windungen von einer 
Wendelnut gebiidet werden, die in die Wand des 
rohrformigen Korpers auf eine Tiefe eingeschnlt- 

ten ist die eine Restdicke belallt die durch Anle- 
gen einer zugkraft an das Band durchbrochen so 
werden kann, wobei die Feinsteigung eine Grd&e 
hat die hicht kleiner ist als die minimale Rest- 
dicke des rohrfdrmigen Kdrpers. 

11. Umhullungsanordnung fur langgestreckte zylin- 55 
drische Gegenstande nach Anspruch 10, da- 
durch gekennzeichnet da& die Feinsteigung in 

der Gro&e nicht kleiner als das Doppelte der 



Restdicke ist 

12. Umhullungsanordnung fur langgestreckte zylin- 
drische Gegenstande nach Anspruch 1 , dadurch 
gekennzeichnet da& die Feinsteigungsgrd&e 
zwischen 20 % und 50 % der Wanddicke des 
rohrfonnigen Kdrpers variiert. 

13. Umhullungsanordnung fur langgestreckte zylin- 
drische Gegenstande nach Anspruch 1, dadurch 
gekennzeichnet, daft die Grobsteigung in der 
Grd&e den minimalen Frelraum zwischen dem 
langgestireckten zylindrischen Gegenstand und 
der Innenfiache des rohrformigen Tragers nicht 
uberschreitet 

14. Umhullungsanordnung fur langgestreckte zylin- 
drische Gegenstande nach Anspruch 1, dadurch 
gekennzeichnet da& die Grobsteigungsgro&e in 
dem Bereich von 2 bis 6 mm liegt 

15. Umhullungsanordnung fur langgestreckte zylin- 
drische Gegenstande nach Anspruch 1 , dadurch 
gekennzeichnet, na& die Grobteilungsgrd&e in 
dem Bereich von 75 % bis 200 % der Wandstarke 
des rohrfdrmigen Tragers liegt 

16. Rohrformiger Korper zur Aufrechterhaltung ei- 
nes Zustands der elasttschen Aufweitung in einer 
Hulse aus elastomerem Material einer Umhul- 
lungsanordnung fur langgestreckte zylindrische 
Gegenstande in einer Bauweise, die ein Band ei- 
nes festen f lexiblen Materials aufweist, des zu ei- 
ner Wendel mit gegenseitig verbundenen Win- 
dungen gewickelt ist die durch Aniegen einer 
Zugkraft an einen Endabschnitt Im wesentlichen 
in Langsrichtung des Bandes trennbar sind, der 
von den angrenzenden Windungen atigezogen 
und durch den Innenraum des rohrfdrmigen Kdr- 
pers im wesentlichen in Axialrichtung und durch 
das gegenuberliegende Ende des rohrfdrmigen 
Kdrpers heraus gefuhrt ist dadurch gekennzeich- 
net dad er wenigstens zwei Bereiche aufweist In 
denen die Wendel unterschiedliche Stelgungslan- 
gen hat namlich einen Feinsteigungshereich und 
einen Grobsteigungsbereich. 

17. Rohrfdrmiger Kdrper nach Anspruch 16, welcher 
einen Feinsteigungsbereich an eihem Ende des 
rohrfdrmigen Kdrpers aufweist wobei der Be- 
reich eine axiale Erstreckung hat, die wenigstens 
gleich dem Endabschnitt des Bandes ist der 
durch den Innenraum des rohrfdrmigen Kdrpers 
abgezogen ist. 

18. Rohrfdrmiger Kdrper nach Anspruch 17. welcher 
zwei Feinsteigungsbereiche an den beiden En- 
den des rohrfdrmigen Kdrpers aufweist. 
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19. Rohrformiger Korper nach Anspruch 18, bei wel- 
chem die beiden Feinsteigungsbereiche im we- 
sentlichen symmetrische axiaie Erstreckungen 
vor dem Abziehen des Endabschnitts des Ban- 
des duroh den Innenraum des rohrfdrmigen K5r- 
pers haben. 

20. RohrfSrmiger Korper nach Anspruch 16, welcher 
einen Feinsteigungsbereich an dem zentralen 
Abschnitt des rohrfdrmigen Korpers hat. 
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Ensemble de recouvrement pour objets cylindri- 
ques allonges, comprenant un support sensible- 
ment tubulalre et un manchon en mat^riau 6las- 
tom^re mont6 sur le support en situation de dila- 
tation ^fastique et capable de se r^trteir autour 
des objets cylindriques allonges quand on retire 20 
le support, dans lequel te support comprend un 
corps tubulaire fait d'un ruban de mat^riau fiexi- 
ble et resistant enroul6 en une h6lice ayant des 
spires adjacentes lites les unes aux autres, les 
spires pouvant Stre s^par^es par application 2S 
d'une force de traction, suivant une direction sen- 
siblement longitudinale, d une partie d'extr^mit^ 
du ruban d^faite des spires adjacentes, pass^e k 
rintSrieurdu corps tubulalre suivant une direction 
sensiblement axiaie et ressortie par Textr^mit^ 30 
opposte du corps tubulaire. 
caract^rte^ en ce que le corps tubulaire comporte 
au moins une premiere region avec un premier 
pas d'h^lice et au moins une seconde region avec 
un second pas d'h^lice, ledit premier pas d'h^lice 35 
6tant plus petit que ledit second pas d'h^lice et 
lesdites regions ^tant respectivement des re- 
gions d pas fin et k pas grossier, une r^ion d pas 
fin 6tant placte en des emplacements pr6d6ter- 
minte sur le corps tubulaire. 40 



corps tubulaire, les deux regions k pas fin du 
corps tubulaire ont des ^tendues axiales sensi- 
blement sym^triques. 

5. Ensemble de recouvrement pour objets cylindri- 
ques allonges selon Tune quelconque des pr6c6- 
dentes revendications, dans lequel le support 
comprend un seul corps tubulaire ayant au moins 
la m§me 6tendue axiaie que le manchon. 

6. Ensemble de recouvrement pour objets cylindri- 
ques allonges selon la revendication 5, dans le- 
quel une region k pas fin est plac6e au niveau de 
la partie centrale du corps tubulaire unique. 

7. Ensemble de recouvrement pour objets cylindri- 
ques allonges selon Tune quelconque des reven- 
dications 1 ^ 4» dans lequel le support comprend 
deux corps tubulaires sensiblement cylindriques 
ayant des extr^mtt6s mutuellement jointives et 
en relation de continuity axiaie, les extr^mit^s 
mutuellement jointives 6tant plac6es vers I'int^ 
rieur par rapport k I6tendue longitudinale du man- 
chon, une spire au moins du ruban de chaque 
corps tubulaire 6tant d^faite au niveau des extr6- 
mit§s mutuellement jointives, pass6e k I'lnt^rieur 
du corps tubulaire et ressortie par rextfi§mit6 op- 
pos^e de chaque corps tubulan*e. 

8. Ensemble de recouvrement pour objets cylindri- 
ques allonges selon la revendication 1, k placer 
sur des ^pissures de cdbles ^iectriques compre- 
nant chacun au moins un conducteur et un reve- 
tement isolant, dans lequel une certaine longueur 
du revetement isolant est retirte des extr6mlt6s 
des cables et les conducteurs respectifs sont 
^piss^s entre eux k Taide d'une connexion 6lec- 
trique, caract6ris6 en ce que le support comporte 
une ou plusieurs regions k pas fin sur r^tendue 
longitudinale des conducteurs 6pisste d^nud^s. 



2. Ensemble de recouvrement pour objets cylindri- 
ques allonges selon la revendication 1, dans le- 
quel une region k pas fin est plac^e au moins au 
niveau d'une extr^mitg du corps tubulaire, ladite 
r^ion ayant au moins la mdme 6tendue axiaie 
que la partie d'extr^mit^ du ruban d^faite et pas- 
Bke par Tint^rieur du corps tubulaire. 



9. Ensemble de recouvrement pour objets cylindri- 
ques allonges selon la revendication 1, caract6- 
ris^ en ce que le pas fin a une longueur comprise 

45 dans la fourchette de 0,5 d 1,5 mm. 

10. Ensemble de recouvrement pour objets cylindri- 
ques allonges selon la revendication 1, caract^ 
ris^ en ce que les spires sont d^finies par un sil- 
lon h^licoTdal taill6 dans la paroi du corps tubu- 
laire jusqu'd une profondeur qui laisse une 6pals- 
seur r^siduelie pouvant etre rompue par applica- 
tion d'une force de traction au ruban, le pas fin 
ayant une dimension qui n'est pas inf^rieure k 
r^paisseur rfeiduelle minimale du corps tubulai- 
re. 

11. Ensemble de recouvrement pour objets cylindri- 



3. Ensemble de recouvrement pour objets cylindri- so 
ques allonges selon la revendication 2, dans le- 
quel deux regions k pas fin sont plac^es au ni- 
veau des deux extr^mit^s du corps tubulaire. 

4. Ensemble de recouvrement pour objets cylindri- 55 
ques allonges selon la revendication 3, dans le- 
quel avant qu'on ne d^fasse la partie d'extr^mit6 
du ruban qu*on ne la fasse passer k Tint^rieur du 
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ques allonges selon la revendication 10, caract6- 19. Corps tubulaire selon la revendication 18, dans 

ris6 en ce que le pas fin a une dimension qui n'est lequel las deux r6glons pas fin ont des 6tendues 

pas inf6rieure au double de r6paisseur r6siduel- axiales senslblement symdtriques avant qu'on ne 

lg d6fasse la partle d'extr6mit6 du ruban et qu'on ne 

5 la fasse passer^ I'int^rieur du corps tubulaire. 



12- Ensemble de recouvrement pour objets cylindri- 
ques allonges selon la revendication 1 . caract6- 
ris^ en ce que le pas fin a une dimension qui varie 
entre 20 et 50 % de r^palsseur de parol du corps 
tubulaire. 



20. Corps tubulaire selon la revendication 16. 
comprenant une region k pas fin au niveau de la 
partie centrate du corps tubulaire. 

10 



13. Ensemble de recouvrement pour objets cylindri- 
ques allonges selon la revendication 1 , caract6- 
ris^ en ce que le pas grossier a une dimension qui 
n'exc^de pas le jeu minimal entre Tobjet cylindri- is 
que allongS et la surface int^rieure du support tu- 
bulaire. 

14. Ensemble de recouvrement pour objets cylindri- 
ques allonges selon la revendication 1 , caract6- 20 
ris6 en ce que le pas grossier a une dimension 
comprise dans la fourchette de 2 d 6 mm. 

15. Ensemble de recouvrement pour objets cylindri- 
ques allongte selon la revendication 1 , caract6- 25 
ris6 en ce que le pas grossier a une dimension 
comprise dans la fourchette de 75 d 200 % de 
Tepaisseur de parol du support tutnjlaire. 

1 6. Corps tubulaire pour conserver un 6tat de dilata- 30 
tion 6lastique ^ un manchon en mat^riau 6lasto- 
mere d'un ensemble de recouvrement destine d 

des objets cylindriques allonges, du type qui 
comprend un ruban de materiau flexible et r6sis- 
tant enroul^ en une h^tice ayant des spires liees 35 
les unes aux autres, ces spires pouvant §tre s6- 
parses par application d'une force de traction, 
suivant une direction senslblement longitudinaie, 
^ une partie d'extr6mit6 du ruban d^faite des spi- 
res adjacentes, pass6e d TintSrieur du corps tu- 40 
bulaire suivant une direction senslblement axiale 
et ressortie par f'extr^mitd oppos^e du corps tu- 
bulaire, 

caract6ris6 en ce qu'il comporte au moins deux 
regions dans lesquelles I'h^lice a des pas de Ion- 45 
gueurs diff^rentes, d savoir une region d pas fin 
et une r^ion d pas grossier. 

17. Corps tut>ulalre selon la revendication 16, 
comprenant une region d pas fin en une extr6mit6 so 
du corps tubulaire, laquelle region a une ^tendue 
axiale au moins ^ale S la partie d'extr6mit6 du 
ruban d^faite et pass^e d Tint^rieur du corps tu- 
bulaire. 

55 

18. Corps tubulaire selon la revendication 17, 
comprenant deux r^ions d pas fin aux deux ex- 
tr6mit6s du corps tubulaire. 
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FIG.10 RG.11 
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